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Glycol ethers have been widely used since the 1960s as solvents
and stabilizers in a variety of personal, household, and industrial
products.1 A new study in Environmental Health Perspectives
provides some of the first evidence of associations between pre-
natal exposures to glycol ethers and cognitive impairments in
children.2These chemicals are generally valued for their low
acute toxicity. However, the European Union has restricted3 the
use of several glycol ethers due to concerns about potential repro-
ductive toxicity and other health risks.1

In the current study, researchers in France measured five gly-
col ether metabolites in urine samples from 204 pregnant women,
which had been collected between 2002 and 2006 for the broader
PELAGIE mother–child cohort.4 At age 6, their children were
given a series of neurocognitive tests to assess verbal comprehen-
sion, working memory, and visuospatial ability.

All the women had detectable levels in their urine of the
metabolites phenoxyacetic acid (PhAA) and 2-butoxyacetic
acid (BAA, a by-product of two restricted glycol ethers used in
hair dyes and spray paints and cleaners). Nearly all women
also had detectable levels of ethoxyacetic acid (EAA), ethoxy-
ethoxyacetic acid (EEAA), and methoxyacetic acid (MAA).
The authors note that this high frequency of detection and the
relatively short half-life of these metabolites in the body
(6–80 hours) suggest that exposures are not only common but
also repeated.2

After adjusting for potential confounders, including the
mother’s intelligence and the amount of cognitive and emo-
tional stimulation the child received at home, the researchers
found that higher verbal comprehension scores among the chil-
dren were associated with lower levels of PhAA in their moth-
ers’ urine during pregnancy. PhAA is the primary metabolite
of 2-phenoxyethanol (EGPhE), a glycol ether commonly used
in perfumes, cosmetics, lotions, and other personal care
products.2

The researchers also reported a weaker association between a
mother’s urinary levels of EAA in pregnancy and her child’s abil-
ity to copy simple drawings.2 This compound is a metabolite of
glycol ethers commonly used in cleaning products.

Lead author Rémi Béranger, a midwife and postdoctoral
researcher with the French National Institute of Health and
Medical Research, is not aware of any previous studies in this
area. “We strongly need other studies to investigate the same
question, because the evidence is insufficient right now,” he
says. “I know that researchers always say that, but because of
the limited evidence of biological plausibility we really need
additional studies.”

The authors note several limitations. For one, they had only a
single urine sample per woman, offering limited information
because glycol ether metabolites clear from the body relatively
rapidly. Urine samples collected upon waking, for instance,
would not capture exposures resulting from applying cosmetics
later in the morning.2

In addition, the results possibly could be explained by expo-
sure to preservatives or other chemicals often used in conjunc-
tion with glycol ethers,2 including parabens, sodium benzoate,
and methyldibromoglutaronitrile.5 Little is known about
whether exposures to these chemicals may be associated with
neurodevelopmental outcomes in the children of mothers with
such exposures.

Studies of prenatal exposure to organic solvents in general (as
opposed to glycol ethers in specific, which are one group in the
larger family) have found higher maternal occupational exposure
during pregnancy to be associated with reduced visual ability6,7

and neurobehavioral performance8,9 in children. Another study
reported a relationship between organic solvent exposure and
visual–motor ability, the same skill shown in the present study to
be slightly depressed in children whose mothers had the highest
urinary levels of EAA.10

York University professor Christine Till, lead author of the
latter paper, says that the new work by Béranger et al. is “a direct
replication of what we were finding.” She adds, “I was impressed
overall by the methodology, and it is interesting to see the find-
ings replicate what we reported.”

Future research into possible neurodevelopmental toxicity of
glycol ethers should target potential mechanisms, such as oxida-
tive stress and impacts on neurotransmitters, as well as [provide]
better understanding of how populations are exposed to the
chemicals, says senior author and PELAGIE principal investiga-
tor Cecile Chevrier.

The study also highlights the need for more research into
cognitive outcomes associated with early life chemical expo-
sures in general, according to Paule Vasseur, professor at
France’s University of Lorraine, who was not involved in the
study. “The consequences of chemical exposure during preg-
nancy are very poorly known, and the chemicals responsible
for neurocognitive effects sparsely identified,” she says. “This
is a goal for the coming years.”
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Glycol ethers are excreted relatively quickly, so when studying the health
effects of these compounds, it matters when samples are collected. First-
morning urine samples, for instance, would not capture glycol ether expo-
sures from products used during the day. © ShotShare/iStockphoto.

Environmental Health Perspectives 064001-1

A Section 508–conformant HTML version of this article
is available at https://doi.org/10.1289/EHP2094.Science Selections

https://doi.org/10.1289/EHP2094
https://doi.org/10.1289/EHP2094


References
1. Multigner L, Catala M, Cordier S, Delaforge M, Fenaux P, Garnier R et al. 2005.

The INSERM expert review on glycol ethers: findings and recommendations.
Toxicol Lett 156(1):29–37, https://doi.org/10.1016/j.toxlet.2003.12.077.

2. Béranger R, Garlantézec R, Le Maner-Idrissi G, Lacroix A, Rouget F,
Trowbridge J et al. 2017. Prenatal exposure to glycol ethers and neurocogni-
tive abilities in 6-year-old children: the PELAGIE cohort study. EHP 125(4):684–
690, https://doi.org/10.1289/EHP39.

3. OSPA (Oxygenated Solvent Producers Association). Glycol Ethers Online:
Restrictions in Marketing and Use [website]. Brussels, Belgium: Oxygenated
Solvent Producers Association (updated 7 July 2016). http://www.glycol-ethers.
eu/regulations/restrictions-in-marketing-and-use [accessed 1 March 2017].

4. Étude PÉLAGIE [website]. Rennes, France: Institut National de la Santé et de la
Recherche Médicale, University Rennes 1 (undated). http://www.pelagie-
inserm.fr/ [accessed 1 March 2017].

5. ANSM (Agence Nationale de Sécurité du Médicament et des Produits de
Santé). 2012 Evaluation du Risque Lié à l’Utilisation du Phénoxyéthanol dans
les Produits Cosmétiques. Saint-Denis, France: Agence Nationale de
Sécurité du Médicament et des Produits de Santé. [in French]. http://ansm.

sante.fr/var/ansm_site/storage/original/application/0b46fedc079e8bb174a40b7b
6f16d04c.pdf [accessed 1 March 2017].

6. Till C, Westall CA, Rovet JF, Koren G. 2001. Effects of maternal occupational expo-
sure to organic solvents on offspring visual functioning: a prospective controlled
study. Teratology 64(3):134–141, PMID: 11514943, https://doi.org/10.1002/tera.1056.

7. Till C, Westall CA, Koren G, Nulman I, Rovet JF. 2005. Vision abnormalities in
young children exposed prenatally to organic solvents. Neurotoxicology 26
(4):599–613, PMID: 16054697, https://doi.org/10.1016/j.neuro.2005.05.011.

8. Laslo-Baker D, Barrera M, Knittel-Keren D, Kozer E, Wolpin J, Khattak S et al.
2004. Child neurodevelopmental outcome and maternal occupational exposure
to solvents. Arch Pediatr Adolesc Med 158(10):956–961, PMID: 15466682,
https://doi.org/10.1001/archpedi.158.10.956.

9. Pelé F, Muckle G, Costet N, Garlantézec R, Monfort C, Multigner L, Rouget F
et al. 2013. Occupational solvent exposure during pregnancy and child behav-
iour at age 2. Occup Environ Med 70(2):114–119, PMID: 23112267,
https://doi.org/10.1136/oemed-2012-100892.

10. Till C, Koren G, Rovet JF. et al. 2001. Prenatal exposure to organic solvents and
child neurobehavioral performance. Neurotoxicol Teratol 23(3):235–245, PMID:
11418265, https://doi.org/10.1016/S0892-0362(01)00141-6.

Environmental Health Perspectives 064001-2

https://doi.org/10.1016/j.toxlet.2003.12.077
https://doi.org/10.1289/EHP39
http://www.glycol-ethers.eu/regulations/restrictions-in-marketing-and-use
http://www.glycol-ethers.eu/regulations/restrictions-in-marketing-and-use
www.pelagie-inserm.fr/
www.pelagie-inserm.fr/
http://ansm.sante.fr/var/ansm_site/storage/original/application/0b46fedc079e8bb174a40b7b6f16d04c.pdf
http://ansm.sante.fr/var/ansm_site/storage/original/application/0b46fedc079e8bb174a40b7b6f16d04c.pdf
http://ansm.sante.fr/var/ansm_site/storage/original/application/0b46fedc079e8bb174a40b7b6f16d04c.pdf
https://www.ncbi.nlm.nih.gov/pubmed/11514943
https://doi.org/10.1002/tera.1056
https://www.ncbi.nlm.nih.gov/pubmed/16054697
https://doi.org/10.1016/j.neuro.2005.05.011
https://www.ncbi.nlm.nih.gov/pubmed/15466682
https://doi.org/10.1001/archpedi.158.10.956
https://www.ncbi.nlm.nih.gov/pubmed/23112267
https://doi.org/10.1136/oemed-2012-100892
https://www.ncbi.nlm.nih.gov/pubmed/11418265
https://doi.org/10.1016/S0892-0362(01)00141-6

	Glycol Ethers and Neurodevelopment: Investigating the Impact of Prenatal Exposures
	References


